A disarmed binary vector from Agrobacterium tumefaciens functions in Agrobacterium rhizogenes : Frequent co-transformation of two distinct T-DNAs.
Binary Ti plasmid vector systems consist of two plasmids in Agrobacterium, where one plasmid contains the DNA that can be transferred to plant cells and the other contains the virulence (vir) genes which are necessary for the DNA transfer but are not themselves stably transferred. We have constructed two nononcogenic vectors (pARC4 and pARC8) based on the binary Ti plasmid system of Agrobacterium tumefaciens for plant transformation. Each vector contains the left and right termini sequences from pTiT37. These sequences, which determine the extent of DNA transferred to plant cells, flank unique restriction enzyme sites and a marker gene that functions in the plant (nopaline synthase in pARC4 or neomycin phosphotransferase in pARC8). After construction in vitro, the vectors can be conjugatively transferred from E. coli to any of several Agrobacterium strains containing vir genes. Using A. rhizogenes strain A4 containing the resident Ri plasmid plus a vector with the nopaline synthase marker, we found that up to 50% of the hairy roots resulting from the infection of alfalfa or tomato synthesized nopaline. Thus, vector DNA encoding an unselected marker was frequently co-transferred with Ri plasmid DNA to an alfalfa or a tomato cell. In contrast, the frequency of co-transfer to soybean cells was difficult to estimate because we encountered a high background of non-transformed roots using this species. Up to five copies of the vector DNA between the termini sequences were faithfully transferred and maintained in most cases suggesting that the termini sequences and the vir genes from the Ri and Ti plasmids are functionally equivalent.